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@ Process for Improving the flavour of robusta coffee sorts. 

<g) The invention relates to a process for improving the flavour 
of Robusta green coffee beans. According to the invention, the 
green coffee beans are treated under a vapour pressure of 0.1 
to 0.6 MPa, at a temperature of 100 to 155 °C tor 1 to 15 minutes 
in a vapour space containing 0.5 to 8 o/oo of one or more 
organic acid(s) present also among the natural flavour 
ingredients of the green and/or of the roasted coffee beans, 
respectively, which acid(s) is (are) volatile under the given 
treatment conditions. 
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Description 



PROCESS FOR IMPROVING THE 

The invention relates to a process for the 
pretreatment of green coffee beans of Robusta type 
for removing the Inconvenient by-taste and odour of 
the above coffee beans as well as for refining its 
irritating (scratching) and bitter taste. 

More precisely, the invention concerns the pre- 
treatment of the coffee of Robusta type under 
pressure with a saturated steam containing an 
organic acid, which comprises, if desired, continu- 
ously leading away a part of the saturated steam 
while maintaining the given pressure and thus 
making possible the removal of the undesired odour 
and taste materials. 

Arabica and Robusta coffees represent two 
significantly different types of the commercially 
available coffee sorts. The Arabica sorts can be 
roasted easily and uniformly and give a drink with a 
pleasant flavour. Robusta coffees have a scratching 
and bitter taste and many times they take up 
by-tastes and odours arising from an improper 
pretreatment, careless storage and transportation; 
therefore, they are much cheaper, but at the same 
time, their utility in coffee blends is very limited. 

A number of processes have been developed for 
the pretreatment and roasting of green coffee beans 
of lower quality in order to increase the soluble 
extract content as well as to diminish and eliminate 
the by-taste. 

Hale and coworkers described in USP. 
No. 2,712,501 that the green coffee beans were 
treated in a single step by saturated steam at 170 to 
224 °C, under a pressure of 0.69 to 2.41 MPafor 2 to 
15 minutes. The pressure was diminished to the 
atmospheric pressure during a period lasting from 
30 seconds to 5 minutes. The aim of this process is 
to prepare a coffee extract after roasting. The pH 
value of the extract is adjusted by a solution 
containing a basic compound this goes to show that 
the treatment results in a product which is acidic in 
nature. 

In USP. No. 3,088,825 a wet coffee roasting 
process carried out under pressure is described by 
Topolian et al. The treatment comprises two steps: 
preheating (at 116 to 199 °C under atmospheric 
pressure with a dwelling period of 1 to 3 minutes) 
and roasting (at 188 to 288 °C, under a pressure of 
1 .31 to 7.09 MPa for 0.3-4 minutes). At the end of the 
roasting, the coffee is suddenly let out into the 
expansion zone with simultaneous cooling. The 
product obtained has a soluble extract content by 10 
to 15o/o higher (30 to 40% by weight) than those 
obtained by the traditional roasting method. 

A method of steam treatment as well as roasting 
and blending of Robusta coffee are described by 
Spothols in USP. No. 3,106,470. The aim of this 
process is similarly to increase the soluble dry 
substance content of the coffee extract. This 
process involves three stages: preheating, roasting 
and after-heating. During the preheating the tem- 
perature of the green coffee beans is elevated under 
atmospheric pressure to a temperature of 1 16 to 199 
°C by air heated to 193 to 210 °C (this amounts to 
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one-fourth to one-third part of the whole treatment 
period). 

5 In the course of the wet roasting, the temperature 
of the coffee is increased to 188 to 288 0 C by steam 
having a temperature of 188 to 316 °C and a 
pressure of 1.40 to 1.72 MPa. The roasting time is 4 
to 9 minutes, i.e. one-fourth part of the whole 

10 treatment period. At the end of the roasting, the 
coffee is suddenly let out into the expansion zone 
with simultaneous cooling, then is introduced to the 
after-heating zone where a hot gas is passed 
through it under atmospheric pressure while main- 

15 taining the temperature between 204 °C and 316 °C 
for decreasing the acidity of the coffee beans. The 
thus obtained roasted coffee contains 30 to 40Q/o by 
mass of soluble dry substance which is 10 to 150/o 
higher than that of the traditionally roasted coffee. 

20 In USP. No. 3,640,726 a process for the prepara- 
tion of a Robusta-containing coffee blend with a 
higher quality is published by Bolt et aJ.. According 
to this specification, Robusta coffee is roasted in 
two steps: first, the green coffee beans containing 8 

25 to 140/o by mass of water are introduced into the 
roasting zone for steam treatment, wherefrom the air 
is practically completely removed (down to a 
pressure of 0.40 to 0.80 kPa). The coffee containing 
20 to 320/o by mass of water is heated to 180 to 190 

30 °C by saturated steam under 0.24 to 1.10 MPa, the 
above pressure and temperature are maintained for 
2.5 to 6 minutes whereby the coffee is partly roasted. 
While introducing the steam the coffee is kept under 
reduced pressure for 5 minutes until the residual air 

35 is expelled and replaced by the steam. Thereafter, 
the pressure is rapidly released to stop roasting. The 
temperature of the coffee beans rapidly decreases 
to about 66 to 100 0 C. Before the after-roasting, the 
coffee is stored for a period lasting at most 2 hours. 

40 The after-roasting is carried out by hot air for 7.5 to 
30 minutes at 163 to 260 °C down to a water content 
of 2 to 50/0. 40 to 900/o of the colour change proceeds 
during the pre-roasting by the steam treatment. 
Arabica coffee or an Arabica Robusta blend was 

45 separately roasted in the traditional manner and the 
blend prepared as a final product contained more 
than 20o/o by mass of Robusta. 

Dar et al. described a method for the steam 
treatment, roasting and blending of Robusta coffee 

50 in USP. No. 4,540,591. According to this method 
Robusta coffee is treated at 166 to 180 °C under a 
pressure of 0.71 to 1.01 MPa in a cylindrical vessel 
under continuous ventilation for 10 to 15 minutes. 
Before roasting, the coffee is dried by air having a 

55 temperature of 38 to 120 °C at most for 2 hours. 
More types of roasting processes are used. Blends 
containing 15 to 300/o by mass of roasted Robusta 
were prepared which blends contained at least one 
sort of roasted Arabica coffee and the extracts 

60 obtained had a dry substance nearly identical with 
that of the traditionally roasted coffee. 

A drawback of the processes described above 
consists in that as a consquence of the high 
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pressures used acidic-taste decomposition pro- 
ducts, e.g. furfurol, various glycosides and the like 
are formed which have no influence on the pH but 
are quite different from the flavour substances of the 
coffee and influence its characteristic taste. The 
flavour substance of the coffee is also diluted by the 
thus formed decomposition products. The incon- 
venient by-tastes and odour of the Robusta coffee 
are decreased but its flavour is not improved by the 
above treatments whereby the utility of the thus 
treated coffees in coffee blends remains limited. 

The use of an organic acid for the treatment of 
green coffee beans has not been described yet. 

The invention is based on the recognition that the 
taste character of Robusta coffee sorts Is improved 
by using an acidic steam treatment. The theoretical 
basis of this recognition lies in the difference of the 
chemical composition of the Robusta and Arabica 
coffee sorts, more precisely the most characteristic 
difference appears in that an important divergence 
exists concerning the pH value of the extracts of the 
two coffee sorts which decisively influences the 
taste and flavour of the coffee drink: the pH value of 
the drink decocted from Arabica coffee sorts is 
about 5.2 whilst that of the Robusta sorts is about 
5.8. Thereby, the difference in their taste character 
can in great part be explained (Sivetz: Coffee 
Processing Technology, AVI. Publishing Company, 
Inc. 1963. Vol. II. pp. 78-81). 

This difference in the pH value is diminished by the 
treatment according to the invention. 

To the above acidic steam treatment all the 
organic acids can be used which are volatile under 
the given treatment conditions and occur among the 
native substances of the green coffee beans or of 
the roasted coffee. 

Among the flavour substances of the coffee 
several organic acids are present such as volatile 
acids, e.g. acetic acid, propionic acid, valeric acid 
and butyric acid as well as non-volatile acids, e.g. 
chlorogenic acid, caffeic acid, quinic acid, citric acid, 
malic acid, tartaric acid, oxalic acid and pyruvic acid 
which are found in the green coffee beans or in the 
roasted coffee, respectively. (Here, the "volatile 
acid" and "non-volatile acid" are meant as classified 
in the common chemical practice and not as the 
volatility under the conditions according to the 
invention.) 

Based on those mentioned above, it has been 
found that by carrying out the pretreatment of the 
green Robusta coffee beans by saturated steam 
under lower pressures and introducing to the 
system one or more organic acid(s) which is (are) 
present among the flavour substances of the coffee 
and is (are) volatile under the reaction conditions 
used, a coffee drink can be prepared having a more 
refined taste and more approaching the character of 
the drinks decocted from the Arabica coffee sorts. 

The pretreatment of the Robusta coffee is carried 
out under a pressure of 0.1 to 0.6 MPa, in a 
temperature range between 100 °C and 155 °C, 
preferably under a pressure of 0.2 to 0.5 MPa and at 
120 to 152 °C, more preferably under a pressure of 
0.35 MPa and at 135 °C for 1 to 15 minutes. In the 
system a 0.5 to 8 o/oo concentration of the organic 



acids Is Insured, optionally under continuous steam 
flow. 

In comparison to the processes of the prior art, 
the advantages of the process of the invention are as 
5 follows: 

- after the pretreatment any of the traditional 
roasting processes may be used; 

- the roastabllity of the coffee up to an optimum 
quality (e.g. concerning colour, taste and flavour) is 

10 facilitated by the pretreatment according to the 
invention; 

- the flavour of the product obtained by using the 
process is improved to such an extent that the 
product can be used without any limitation in coffee 

15 blends and without deteriorating the taste. 

The process of the invention is illustrated in detail 
by the following non-limiting Examples. 

Example 1 

20 100 g of Robusta green coffee beans were 
pretreated at 112 °C under a pressure of 0.16 MPa 
for 15 minutes In a pressure-resistant equipment 
where the removal of a part of the steam during the 
pretreatment period was insured by the appropriate 

25 adjustment of the safety vaJve. 

The saturated steam phase contained 1 o/oo by 
volume of acetic acid. After the pretreatment, the 
coffee was roasted in a gas-operated PROBAT type 
laboratory roasting equipment. The thus pretreated 

30 coffee was more easy to roast, the green coffee 
beans lost their by-tastes and undesired odour and 
their taste became more refined. 

Example 2 

35 200 g of Robusta green beans were pretreated by 
saturated steam containing 1 o/oo of acetic acid at 
130 °C under 0.3 MPa pressure for 5 minutes and 
after roasting in a gas-operated PROBAT type 
laboratory roaster, a coffee with good flavour was 

40 obtained. The soluble extract content of the coffee 
drink decocted from the coffee treated according to 
this Example amounted to higher than 30°/o by mass. 

Example 3 

45 200 g of Robusta green coffee beans were 
pretreated by saturated steam containing 0.5 o/oo of 
acetic acid at 135°C under 0.35 MPa for 5 minutes 
and then roasted as described above to give a coffee 
drink with perfect flavour and with a soluble extract 

50 more than 30% by mass. 



Claims 

55 

1. A process for the pretreatment of Robusta 
green coffee beans by saturated steam under 
pressure, which comprises Introducing to the 
system one or more organic acid(s) which is 

60 (are) present among the flavour substances of 

the green coffee beans or of the roasted coffee 
and are volatile under the given treatment 
conditions and optionally releasing a part of the 
steam from the vapour space. 

65 2. A process as claimed in claim 1, which 
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comprises adjusting the pressure between 0.1 
MPa and 0.6 MPa and the temperature between 
100°Cand155°C. 

3. A process as claimed in claim 1 or claim 2, 
which comprises using the organic acid(s) in a s 
concentration of 0.5 to 8 o/oo. 

4. A process as claimed in any of the claims 1 
to 3, which comprises carrying out the pretreat- 
ment for 1 to 15 minutes. 

5. A process as claimed in any of the claims 1 10 
to 4, which comprises using acetic acid as an 
organic acid. 
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